Breast-cancer stromal cells with TP53 mutations and nodal metastases.
The importance of cross-talk between a cancer and its microenvironment has been increasingly recognized. We hypothesized that mutational inactivation of the tumor-suppressor gene TP53 and genomic alterations in stromal cells of a tumor's microenvironment contribute to the clinical outcome. We performed TP53 mutation analysis and genomewide analysis of loss of heterozygosity and allelic imbalance on DNA from isolated neoplastic epithelial and stromal cells from 43 patients with hereditary breast cancer and 175 patients with sporadic breast cancer. Compartment-specific patterns and TP53 mutations were analyzed. Associations between compartment-specific TP53 status, loss of heterozygosity or allelic imbalance, and clinical and pathological characteristics were computed. TP53 mutations were associated with an increased loss of heterozygosity and allelic imbalance in both hereditary and sporadic breast cancers, but samples from patients with hereditary disease had more frequent mutations than did those from patients with sporadic tumors (74.4% vs. 42.3%, P=0.001). Only 1 microsatellite locus (2p25.1) in stromal cells from hereditary breast cancers was associated with mutated TP53, whereas there were 66 such loci in cells from sporadic breast cancers. Somatic TP53 mutations in stroma, but not epithelium, of sporadic breast cancers were associated with regional nodal metastases (P=0.003). A specific set of five loci linked to an increased loss of heterozygosity and allelic imbalance in the stroma of sporadic tumors was associated with nodal metastases in the absence of TP53 mutations. No associations were found between any of the clinical or pathological features of hereditary breast cancer with somatic TP53 mutations. Stroma-specific loss of heterozygosity or allelic imbalance is associated with somatic TP53 mutations and regional lymph-node metastases in sporadic breast cancer but not in hereditary breast cancer.